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Introduction

Medicinal plants have been used as source of thera-
peutic medications for the treatment of various ail-

ments since long time. Infectious diseases are responsible 
for various health problems in developing countries (Ban-
sod & Rai, 2008). The highest prevalent cause of clinical 
infections around the globe is Staphylococcus aureus, since it 
was first pathogen proposed to be a cause of the wound in-
fection (Ogston, 1882) causing surgical wound infections, 
bacteremia, superficial skin infections and toxic shock syn-
drome (Holden et al., 2004). Commercial antimicrobial 
medications have been used for the past few decades for 

fighting infectious diseases but extended use of these an-
tibiotics have lead to the development of resistance and 
other adverse effects (Fu et al., 2007). The World Health 
Organization has declared the multi drug resistance as a 
global challenge and has mentioned all the main antibiobic 
resistant bacteria consisting of S. aureus, Streptococcus pneu-
monia, Salmonella typhi, Vibrio cholera Shigella dysenteriae, 
and Mycobacterium tuberculosis (Tenover, 2001). S. aureus has 
developed considerable public attention all over the world 
due to growing mortality rate linked with the multi drug 
resistance (Waters et al., 2011). In the past few decades, 
Methicillin Resistant Staphylococcus aureus has showed in-
creased resistance not only to methicillin but also to a wide 
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range of other antibiotics including gentamycin, eryth-
romycin, tetracycline and vancomycin (Tenover, 2006).
Cloves are dried flower buds of Syzgium aromaticum or 
Eugenia caryophyllata, which belongs to family Myrtaceae. 
These buds are utilized as ground or whole cloves and then 
added in desserts, pickling, drinks, and cooking. Essential 
oil of S. aromaticum has important biological actions, such 
as antibacterial, antiviral, antifungal, and insecticidal char-
acteristics (Sanla-Ead et al., 2006). Biological action of S. 
aromaticum essential oil is due to some bio active compo-
nents, which acts as an alternative to the traditional anti-
biotics. They are the phytochemicals (Ali et al., 2009). It 
is active against bacteria linked with oral cavity, triggering 
periodontal disease and also dynamic against several other 
enteric and pathogenic bacteria (Chaieb et al., 2007).

Antimicrobial Activities of Syzygium aromaticum 
Essential Oil
Various spices usually used for the chemotherapy were test-
ed for their antimicrobial activity against pathogenic bac-
teria and yeast. Among them garlic and cloved produced 
better antimicrobial action, able to control main patho-
gens including Staphylococcous epidermidis and Salmonella 
typhi with three hours and yeast within an hour. On the 
foundation of results (Arora and Kaur, 1999) recommend-
ed that garlic and clove for their potential antimicrobial 
action. Major bacterial and fungal species responsible for 
the food spoilage were tested for their sensitivity against 
mixture of cinnamon and clove oils. Anaerobic conditions 
were given to pathogens when tested for the antimicrobial 
action. Aspergillus flavus and Eurotium were found to be 
only resistant when 1:1 ratio was used. However, it also 
showed susceptibility at more concentration of clove and 
cinnamon oil (Matan et al., 2006). Antimycotic activity 
of clove, thyme and summer savory were tested against 
A. flavus using tomato paste and culture media. Paste and 
broth were kept for two months after adding A. flavus and 
different concentrations of essential oils. All the essential 
oils manifested inhibitory effects at varying concentrations 
both on the tomato paste and culture media (Omidbeygi 
et al., 2007). In a study the antibacterial action of essential 
oils, infusion and decoction of clove against Gram nega-
tive bacilli by applying the disc diffusion method was per-
formed. Aqueous infusion and decoction produced most 
activity against Pseudomonas aeruginaosa while essential oil 
was found effective against Vibrio cholerae (Saeed & Tariq, 
2008). In vitro antimicrobial action of clove oil was in-
vestigated against the superinfectant and periodontal like 
Prevotella melaminogenica, P. intermedia, Capnocytophaga 
gingivalis, Actinobacillus actinomycetemcomitans, Pophyro-
monas gingivalis and Fusobacterium nucileatum. Broth dilu-
tion method was applied to investigate minimum inhibi-
tory concentration values. The results revealed the variable 
degree of susceptibility of all pathogens against varying 

concentrations of clove oil and recommended the for per-
iodontal therapy (Ali et al., 2009). Ninteen human path-
ogens including Salmonella typhimurium, Listeria monocy-
togenes and E. coli O157:H7 were utilized to determine the 
antibacterial activity of different plant extracts and spices 
applying the disk diffusion technique. Among all clove oil 
had most antibacterial action and further tested for lettuce 
using three human pathogens. The results revealed the sig-
nificant decrease in bacterial growth from lettuce surface 
(Kim et al., 2011).

Chemical Analysis of Syzygium aromaticum 
Essential Oil
Essential oils from clove, nutmeg, thyme, geramium, 
oregano and black pepper were determined for antimi-
crobial action against bacterial pathogens causing diseases 
in human, animal, plant and food spoilage. All essential 
oils exhibited antimicrobial action against tested bacteria 
with their bio active components having inhibitory activity 
(Dorman and Deans, 2000). Essential oil from clove, eu-
genia and caryophyllata are being utilized as pain reliever, 
healing effect, and as a flavouring agent in food industry. 
Phenylpropanoids are the main component of essential 
oils in the form of carvacrol, thymol, cinnamaldehyde and 
eugenol. Antimicrobial action of Eugenia was investigated 
against different pathogenic bacteria, parasites, and virus-
es and the results revealed the cytotoxic, antioxidant, anti 
inflammatory, insect repellent activity and anesthetic in 
addition to their anti bacterial, anti viral and anti parasitic 
action. (Chaieb et al., 2007) further studied the biologi-
cal constituents of essential oils using gas chromatogra-
phy-mass spectrometry and the antibacterial action against 
Staphylococcus epidermidis using disc diffusion technique. 
Antimicrobial action of clove and rosemary essential oil 
was investigated alone and in combination against bacteria 
and fungi by calculating minimum inhibitory concentra-
tion values. In a study it was further studied that the bio 
active constituents of essential oils using the time-kill dy-
namic of clove and rosemary essential oils against bacterial 
pathogens were tested and both oils revealed considera-
ble antibacterial action, while the combinations revealed 
synergistic, antagonistic and additive effects against the 
tested bacterial pathogens (Fu et al., 2007). Vapours from 
the cinnamon and clove essential oils were checked for the 
antibacterial action against Gram positive and gram nega-
tive bacteria using fractional inhibitory concentration. Pos-
sible synergism or antagonism can be determined using the 
reference parameter. Antagonistic effects were evaluated 
against E. coli when used in combination while synergistic 
effects checked against Bacillus cereus, Yersinia enterocolitica 
and L. monocytogenes using mimimum inhibitory concen-
tration method. Essential oils of cinnamon and clove were 
mixed using the solid phase microextraction and twenty 
active components were identified by gas chromatography/
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ion trap mass spectrometry. Eugenol was the main com-
ponent identified while antimicrobial action may differ by 
different minor components as well. Combination of the 
essential oils were also evaluated as preservative (Goni et 
al., 2009). Hydrodistillation based essential oils of clove 
were evaluated by gas chromatography-mass spectrometry 
to evaluate their active components. Eugenol, a-cadinol, 
eucalyptol and caryophyllene were main bio active compo-
nents among thirty eight identified components from the 
leaf oil, while thirty one components were identified from 
the bud oil. In a study it was suggested that the growth of 
clove in Bangladesh as eugenol component is comparable 
to the international essential oils (Bhuiyan et al., 2010).

Conclusion

Clove oil extracts are identified to have some antimicrobial 
action and are utilized as herbal medicine and in various 
food preparations as flavour enhancers. Though the modes 
of action of the extracts are not known, their antimicrobi-
al mediators include flavones, eugenol, thymol, terpenes, 
glycosides of the phenolic monoterpenoids and aliphatic 
alcohols among other elements. These substances acting 
alone or in combination may result in a broad spectrum of 
antimicrobial action against both bacteria and fungi.
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